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(54) Apparatus for emptying and rinsing out photographic chemical containers into a mixing tank 



(57) The invention comprises an apparatus for emp- 
tying and rinsing out photographic chemical containers 
(10) into a mixing tank (2) and provides a means of com- 
pletely removing all chemical residues from the contain- 
ers in a manner which is safe for the operator. The 
apparatus has an emptying trough (1) for- emptying the 
chemicals into the mixing tank (2), the emptying trough 
having a base (3) and a locating plate (4) opposite the 
base. In the base (3) there are outlets (5) each of which 



corresponds to a locating hole (6) in the locating plate 
(4) for the purpose of emptying the chemical containers 
(10) through their open necks (9). In each outlet (5) of 
the apparatus according to the invention is a nozzle (7) 
incorporating a valve mechanism (8) which can be oper- 
ated by placing the neck (9) of a chemical container (10) 
over the nozzle or removing same. 
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Description 

The invention comprises an apparatus for emptying 
and rinsing out photographic chemical containers into a 
mixing tank, the said apparatus having an emptying 5 
trough for emptying the chemicals into the mixing tank, 
the emptying trough having a base and opposite the 
base a locating plate, and the base having outlets for 
emptying the contents of the chemical containers, each 
of those outlets corresponding to a locating hole tor a 10 
chemical container in the locating plate. 

The process of developing large quantities of pho- 
tographic materials involves the mixing of chemical sub- 
stances supplied in the form of concentrates to produce 
a usable processing fluid. The concentrates used may 75 
be supplied in solid or liquid form. A known apparatus for 
emptying such chemical concentrates from their contain- 
ers or bottles into a mixing tank is described by DE-GM 
89 09 792, for example. The necks of the containers are 
inserted in holders so that the concentrate runs out of 20 
the container by the force of gravity into a collecting 
trough and from there into a measured-delivery tank. 

In order that critical concentrations are not created 
as the concentrates are being mixed, the order in which 
the various constituents are added should be carefully 25 
considered or strictly controlled. DE-GM 91 02 722 
describes an emptying/holding apparatus for this pur- 
pose by means of which a locking mechanism only 
allows the chemical containers to be inserted in the hold- 
ers in the desired specified sequence, the emptying of 30 
the chemical containers, however, being once again 
effected by the force of gravity. . 

Such methods/apparatuses do not ensure that all 
chemical residues are removed from the containers. Par- 
ticularly in the case of liquid concentrates, residues 35 
remain behind in the containers despite employment of 
suitably long dwell times for the liquid to empty out of the 
containers, with the result that they can not be disposed 
of without first passing through an additional rinsing 
process. The separate rinsing stage firstly requires addi- 40 
tional work and equipment while secondly, the solution 
obtained from the rinsing process can not be fed back 
into the processing cycle without further treatment due 
to its generally indeterminate concentration. 

The purpose of the present invention is therefore to 45 
construct an apparatus for emptying and rinsing out pho- 
tographic chemical containers which completely 
removes all chemical residues from the containers and 
is safe for the operator and which allows the rinsing solu- 
tion to be fed directly into the processing cycle and used so 
without additional treatment or intermediate storage. 

That purpose is achieved by means of the features 
of Claim 1 . The apparatus, consisting of a nozzle with 
integral valve mechanism, provides an effective means 
of rinsing out the chemical containers whereby the result- ss 
ing solution is fed directly into the mixing tank. A separate 
collecting and treatment tank is therefore not required. 
In addition to a reduction in the amount of water used, 
the environmental impact is further reduced by the fact 



that only clean containers are recycled for re-use. The 
valve mechanism ensures that the containers are only 
rinsed out when the necks of the containers are placed 
over the nozzle. 

The nozzles take the form of a cylindrical tube at one 
end of which is a side inlet and the other end of which 
tapers conically to a central outlet through which the rins- 
ing fluid flows. The tube has at least three centring fins 
arranged radially at evenly spaced intervals around its 
outer circumference, one of those centring fins perform- 
ing the function of a valve mechanism. This apparatus 
firstly provides an effective means of centring and hold- 
ing the chemical containers during the emptying and 
rinsing process, and secondly ensures that if the con- 
tainers are removed before the rinsing process is com- 
plete, the valve opens so that the rinsing fluid flows out 
through a side valve outlet in the tube. Due to the 
arrangement of the valve outlet and its relation to the 
rinsing fluid inlet, the rinsing fluid flows into the mixing 
tank without the operator being exposed to the risk of 
injury as a result of contact with the chemical residue. 

In order to increase the rinsing efficiency, the cone 
with its central rinsing fluid outlet can be provided with a 
number of additional outlets around the tip so that a wider 
spray of rinsing fluid is obtained and thus a greater clean- 
ing effect. 

Additional details and features of the invention are 
given in the sub-claims together with the description of 
a practical example illustrated in detail by the diagrams 
as follows: 

Fig. 1 a schematic diagram of a known mixing unit 
for photographic processing fluids incorpo- 
rating the apparatus according to the inven- 
tion, 

Fig. 2a the side-view cross-section of an emptying 
trough incorporating the nozzle and valve 
mechanism, 

Fig. 2b the top view of an emptying trough incorpo- 
rating the nozzle and valve mechanism, 

Fig. 3a a cross-sectional view of a nozzle with the 
valve in the closed position, 

Fig. 3b a cross-sectional view of a nozzle with the 
valve in the open position. 

Fig. 3c the top view of a nozzle. 

The apparatus according to the invention as shown 
in Fig. 1 has an emptying trough 1 covered by a locating 
plate 4 in which there are locating holes 6. The size and 
shape of the locating holes 6 are such as to match the 
chemical containers 10 used which might, for example, 
contain a defined quantity of developing fluid/fixing solu- 
tion so as to produce a specific mixture concentration in 
the fluxing tank 2 which is subsequently diluted with an 
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appropriate amount of water to obtain the desired final 
concentration for the photographic processing fluid. The 
base 3 of the emptying trough 1 has at least three outlets 
5 for emptying the chemical containers 10. each corre- 
sponding to a locating hole 6 in the locating plate 4. In 
each of the outlets 5 there is a nozzle 7 incorporating a 
valve mechanism 8, the nozzle being such that when the 
neck 9 of the chemical container 10 is fitted over it, a 
sealing membrane (not illustrated) across the neck 9 of 
the container 10 is punctured. 

As shown in Figs. 3a to 3c t the nozzle 7 consists of 
a cylindrical tube 1 1 at one end of which is a side inlet 
1 2 and the other end of which has the shape of a trun- 
cated cone with a central outlet 13 through which the 
rinsing fluid f ideally water, flows. The cylindrical tube 1 i 
has at least three centring fins 14, 15, 16 arranged radi- 
ally at evenly spaced intervals around its outer circum- 
ference, at least one of those centring fins 1 4 performing 
the function of a valve mechanism 8. The centring fin 1 4 
acting as the valve mechanism 8 is pivoted around an 
axis 1 7 which is laterally offset and at right angles to the 
central axis of the cylindrical tube 1 1 so that a seal 18 
integrated in the centring fin 14 can be made to open or 
close a valve outlet 19 in the cylindrical tube 11. Since, 
as shown in Fig. 2, the inlet 12 and the valve outlet 19 
are positioned opposite one another in the cylindrical 
tube 1 1 and below the base 3 of the emptying trough 1 , 
when the valve outlet 19 is closed the rinsing fluid flows 
out of the outlet 13 and into the container 10 when the 
neck 9 of the container is placed over the nozzle 7. In 
order to increase the rinsing efficiency, the tip of the noz- 
zle with its central outlet 13 can be provided with addi- 
tional outlets 30, 31. The resulting mixture of concentrate 
and rinsing water runs unobstructed into the mixing tank 
through the quadrant-shaped outlets formed by the cen- 
tring fins 14, 15, 16 and a holding fixture 21. 

If, on the other hand, the container 10 is removed 
from the nozzle 7, the pressure of the rinsing water opens 
the valve outlet 19 so that the rinsing water flows out 
through the outlet 19 only. In order to facilitate location 
of the nozzle 7 in the emptying outlet 5 of the emptying 
trough 1 , the centring fins 1 4, 1 5, 1 6 are held in a circular 
holding fixture 21. 

In order to be capable of accepting chemical con- 
tainers with necks 9 of differing sizes, the contours of the 
outer edges 20 of the centring fins 14, 15, 16 follow a 
series of varying gradients. 

The water supply for the nozzle 7 is brought via a 
pipe 24 connecting the inlet 12 via a pump 23b with a 
water trough 26 fixed to the inner wall of the mixing tank 
2 at a position above the highest possible liquid level in 
the mixing tank (indicated by the dotted line in the mixing 
bath 2 in Fig. 1). The water trough 26 is filled with fresh 
water by means of a water outlet 25 supplied by a second 
pipe 22 and positioned at a distance above the water 
trough. In the supply pipe 22 is a control valve 23a for 
regulating/restricting the flow of water through the water 
outlet 25 to a rate of approx. 5 litres/minute. 



An ultrasonic sensor 29 which transmits sound 
waves which are deflected by a reflector 28 down a pipe 
27 with a fluid connection to the mixing tank 2 detects 
the level of liquid in the mixing tank. Other features of the 
5 mixing unit, such as the means of stirring the fluid in the 
mixing tank 2, the arrangement of the storage tank, the 
details of the central control unit, etc.. can be obtained 
from the operating instructions for the Automixer II mixing 
unit for photographic processing fluids, manufactured by 
io Kodak AG, Stuttgart, and will not be described in further 
detail at this point. 

The function of the apparatus according to the inven- 
tion is described below with reference to Fig. 1 . 

When chemical containers 1 0 filled respectively with 
is developing fluid and fixing solution are inserted through 
the locating holes 5 in the locating plate 4, and pushed 
onto the nozzles 7, the conical tips of the nozzles punc- 
ture the sealing membranes across the necks 9 of the 
containers. The containers 10 are centred according to 
20 the width of their necks 9 by the centring fins 14, 15, 16 
and when the container neck is pushed fully home, the 
valve outlet 19 in the cylindrical tube 1 1 is closed by the 
valve mechanism 8. After a predetermined dwell time 
sufficient to ensure that the containers 10 empty com- 
25 pletely into the mixing tank 2, the control unit of the* 
Automixer (not illustrated) opens the valve 23a so that 
fresh tap water runs through the pipe 22 and out of the 
outlet 25 into the water trough 26. Shortly, i.e. approx. 3 
to 5 seconds, after the valve 23a is opened, the pump 
30 23b pumps water at a rate of approximately 2 to 3 litres 
per minute through the pipe 24 and out of the outlet 13 
of the cylindrical tube 1 1 so that the container is rinsed 
out. At th e same time, the ultrasonic sensor 29, by means 
of which the liquid level in the pipe connected to the mix- 
35 ing tank can be detected in the familiar manner, is 
switched on. The mixture of rinsing water and chemical 
residue from the container runs directly without further 
treatment into the mixing tank 2, the duration of the rins- 
ing operation being pre-definable by the control unit of 
40 the Automixer and lasting around 1 to 2 minutes for opti- 
mum cleaning of the containers. On completion of that 
period, the pump 23b switches off. If one or both contain- 
ers are intentionally or unintentionally removed from the 
nozzle(s) 7 by the operative during the rinsing operation, 
45 the valve mechanism 8 is opened by the pressure of the 
water and the rinsing water flows out safely through the 
valve opening 19 positioned below the base 3 into the 
mixing tank 2 and continues to do so for as long as the 
valve 23a remains open. 
so A volume of water appropriate to the capacity, and 
thus the content, of the photographic chemical contain- 
ers 10 is fed into the mixing tank via the water trough 26 
until the desired mixture concentration is obtained. That 
concentration is represented by a specific level of fluid in 
55 the mixing tank calculated according to the known vol- 
ume of the mixing tank, so that when the fluid in the mix- 
ing tank reaches that specified level, the sensor 29 sends 
a signal to the control unit to indicate that the valve 23a 
is to be shut off. 
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Since the amount of water running into the mixing 
tank 2 from the rinsing of the containers 1 0 is always sig- 
nificantly less than that required for obtaining the desir- 
able maximum concentration for photographic 
processing fluid, it is useful for the solution created by 5 
the rinsing operation to be passed directly into the 
processing cycle, i.e. without further treatment. The con- 
tainers 10 can now be removed from the nozzles 7 and 
recycled in a clean condition. 

In order to make full use of the capacity of the mixing 10 
tank 2, the above procedure is normally performed twice 
but without water being added to the solution in the mix- 
ing tank before the second set of chemical containers is 
emptied into it, i.e. the level to which the fluid in the mixing 
tank is to be filled up with water is increased, for example is 
to the level indicated by the dotted line in the mixing tank 
2 in Fig. 1 , in accordance with the amount of concentrate 
added. 

The process of mixing, stirring and removing the 
photographic processing fluid from the mixing tank is 20 
familiar from the description of .the mixing unit of the 
Automixer produced by the above mentioned company. 

Claims 

25 

1. Apparatus for emptying and rinsing out photo- 
graphic chemical containers (10) into a mixing tank 
(2), said apparatus having an emptying trough (1) 
for emptying the chemicals into the mixing tank (2), 

the emptying trough (1) having a base (3) and a 30 
locating plate (4) opposite the base, the base (3) 
having outlets (5) corresponding to locating holes (6) 
in the locating plate (4) provided for emptying the 
chemical containers (10) through their open necks 
(9), said apparatus characterized in that in each 35 
outlet (5) there is a nozzle (7) incorporating a valve 
mechanism (8) which can be operated by placing the 
neck (9) of a chemical container (1 0) over the nozzle 
or removing it from same. 

40 

2. Apparatus in accordance with Claim 1. characterized 
in that the nozzles (7) consist of a cylindrical tube 
(1 1 ) one end of which has a side inlet (12) and the 
other end of which has the shape of a truncated cone 
with a central outlet through which rinsing fluid can 45 
pass, said nozzle having at least three centring fins 
(14, 15, 16) arranged radially at evenly spaced inter- 
vals around the outer circumference of the cylindri- 
cal tube (1 1), at least one of those centring fins (1 4) 
performing the function of a valve mechanism (8). so 

3. Apparatus in accordance with Claim 2 characterized 
in that the centring fin (14) acting as the valve mech- 
anism (8) is pivoted around an axis (17) offset later- 
ally and at right angles relative to the central axis of ss 
the cylindrical tube (1 1) and in that the said centring 

fin (14) incorporates a seal (18) by means of which 
a side valve outlet (19) in the cylindrical tube (1 1) 
can be closed off. 



4. Apparatus in accordance with Claim 3 characterized 
in that the side inlet (12) and the valve outlet (19) in 
the cyiindrical tube (1 1) are positioned opposite one 
another and below the base (3) of the emptying 
trough (1). 

5. Apparatus in accordance with Claims 1 and 2 char- 
acterized in that the centring fins (15. 16) are held 
in a circular holding fixture (21) by means of which 
the nozzle can be fitted into the emptying outlet (5). 

6. Apparatus in accordance with Claims 1 and 2 char- 
acterized in that the contours of the outer edges (20) 
of the centring fins (14, 15, 16) follow a series of var- 
ying gradients for the purpose of accepting chemical 
containers (10) with necks (9) of varying sizes. 

7. Apparatus in accordance with Claim 2 characterized 
in that the conical end of the nozzle with the central 
outlet (1 3) has additional outlets (30, 31 ) near the tip. 
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Fig. 3a 
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Fig. 3b 
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Fig. 3c 
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